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[ts**i] *&»*BS*^rt5S»«-, Avxmt 

*BLT*S»K *>o, Mfr&£*-©£mt~©tt«*B: 

[gS**3] 7y*-I))5^-;K VXArVj K*3 
±lf/*fctt*^7-f^JE-Cfc5, 19**1 IS 2 12 
*©-fc Vir- 0 . 

[18**4] TV^-gfCioTSmtKK 

il*S L T v vfc v Sr $ t> (c^W-f 5 fc © Xh 3 , 
s9** l ~ 3 ©i^f ft*> l *i£ia«©-fe ^ir-, 
[!9**5] ^^©ffiB^SSISiSI 

a&LTV^ H*«l~4<OV^tVi4>l*^|B«<D-fe 

vt-, 

[19**6] tt^-^f-jiJ. HS-&^©RJ6ttat#* 

5, f9**i~4©^Tft*>i*|cf2^©-ir>-ir- 0 
[19**7] ^fro*^ HBjfctt 

V^5, &9**l~4©V^ft*>l*lCfe«©ir>'1r- 0 

i»**8] 

!8**i~7©vvfft*>l*tcfE 

«&©-fev«r- 0 

[ft** 9] *A«*iB*r*i-*i»fl-, &t«tmf 

KSRJ&^ft-ClS^'L-CV^, 3iJ9***ffi±fcS#Wfcff 
$ «r**Tf Vf— ffco T> 

N-*J«t05/*fc«C-*jS©^ft< tt>H@©#fllT 
fl0e^-4H-tt»3RWfciStt/f^w«^f[© 



[§9**n] r-fy^ h©«ftfls*«)K*WBr«*s 
lWclBfi©-^*- r-©£JS£ 
W h©jeft#8c. 

[19**12] -JKS: ( I ) : 
A- (Sp-X) n (I) 

Kf, AI*HS^L<ttH 2 P»Sr^L-, *»0, ntt 
l£*-f-*\ *fcfiAH:-S SSfc^cU *>o, ntt2 
«r*U Sptt«-H*4~30©il*©^'<-*-Sr* 
U *LTXBtW$ KS*fctt^fc< t^2ffl©iE 

[§t**i3] x*s^r-^>-S*fc«S; (II) : 
[<ti] 




(II). 



T^$ft5S-C&5fS**12E«©{b^o 
[»W©»»*«M] 
[0 0 0 1] 

[0 0 0 2] 

[«6*©R«f] «*^te»J*KJ:*T^5W h©£ft 
©fc©lc»*-t vf— Sr®ffl1"5 n i: lift bftT^S 

WJx.tix Turner et al. , Biosensors, Fundamentals 
and Application (l 987), Oxford University Press) 0 

•fevf— *ffi^©»s*©HJ£fcH\ rft*-ei4ii^, M 

©rtfllfciira?©**::*^-*- ar. iKioT, 3felfe$ft 
-CSfc, rfte>©#i£tt, awa^HtS©*^*©* 

(cjKtfWi-^-rstv^^iP-^* 5 *)?), *©»*» r 

«5*s«S{ct2;«S:'tSr.i:*5piS$ft, -fev-D— ©KjC^ 
M*sft<ft9, ®«*seT1-?> 0 r©^-f^©H*fl:© 
$ ^K^FfB-g-ft^fi, ©*B5lJ:*^nB^ 

ffitt©S**5UfUi£C£r ,!:-?& 5. ±!2©@ffi^ 

©SigW^-g-^ffifi, '{iilJ^fiA.Weiseman (Handbook o 
f Enzyme Biotechnology, Alice Horwood, Chichester 
(1985), 2nd Edition. 166 ff) £fcli0. Zaborsky (Immobi 
lised Enzymes, CRC Press, Cleveland 0hio(1974), 2nd E 
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dition) KJzo-ClES&StrC^S. 
[0 0 0 3] ®tt±.^<D-fe<Dm\*^®<W£f8.te£Xf£. 

frbtobtlX^Z. rfttcMLT, mx.fi. leeb ( Se 
ns. Act. B, 12 (1993) ,153-158) tt, TWls&WtX,. 

©7 t^ylCfc^$*3fc#©Langmuir-Blodgett 
Ol/ '"TiS^T V > 5 o FR-A-2682765l2Langniuir-Blodgett 

2®©{£/flfcTienklc:J:oT3£'<P>*VO^ (Crit. Re 
v.Bioraed. Eng., 18(1991)323-340) „ Langmuir-Blodgett 

[0004] j>*©*B*«£-rafc»©se>fc^t&fe 

^ftte, Bainfe^t/Whitesides (Ang.Chem. 101(1988), 5 
52-528) \Zi.oX'i&<btl1t, l^;b*$>5SAM (self-a 
ssembling monolayer ; 6 ciii1=H4$J!) ffi"C#>£<, ^ 

K*3-e5£i:fc<fcoT^/£$*t5. SawaguchiPj (Bio 
electrochemistry and Bioenergetics 29(1992), 127-13 
3) fc-it/Willner b (J. Am. Chem. Soc. 114 (1992), 1096 
5-10966) 14, 3-*—MZ&5&m&m^<D*JT7*y 
— V&tVirWf-tW ?t ?~tf©[l£{t;lCOV>T 
ai^TI/^o Collinson & 4, tfBowden (Langmuir 8(199 
2), 1247-1250) 14, 16-^/^7° h^irf* & 

3#© 1 n-AClCioT^^^TV^lCl- 
€^^Z tttfrfr-otz* Kinnear 3o<fct/Monbouquette 

(Langmuir 9(1993), 2255-2257) 14, iS^tt^JIf 
©£JR*flo±fc:E*!»*-ra. »*©*9&*fcoivC 

[0005] aBaK^UW^IWoweflifcovvc 
^**1-5o Steffi 

[0 0 0 6] RVTV^-SSr^LTXJWl- 

SrWSti"*, h V vt^ftm 92/10757 |:io 

XtobtlX^Z. W0 92/10757 (CfeSc^ttTV^SHffiS 



[0 0 0 7] 

[JMW**ftLJ:3 t-t-SSRS] #389!©£#3mai4, 

[0 0 0 8] 

[RHS:**1-<&fc»©¥S] #38W©««©#Pifcf4> 

Gm&t. it K&m * u- hKrft-K «fc o r »*§ lt*5 o , 

v\ IMMMHr^f— CJ:oTi)«*ti5. 
[0 0 09] *S##*©®®a^8^£©*;MI<fc 9 fc 

•rsitas-ets. ftiHsiKfc^-c, 

^©l^#e>ti5o tt£^fc,fc*¥«tott«*ttlOO 
%<£9/h$<, =fr3&ft©f41~99%, #£L<{4 2~98 
%, ^L-T#{r$f*L<(4 5~95%-Cfe5, 

[0010] xmr±fcft*3ftfc»^*tttf*8-e 
fcsfc*, @fB-k©&S 

*^<*ft*fc «r£WU 

Vf— ©fcg3IS©$'>:t3<fctf«ffi«IS*: (3 ©f^A* 

*©*B^»e>*x5. rot/j- ©$e>Ki*fij#£ 

$P>lC*5SW©iryf— J4, »3R©*We^ 
[0011] *»W©***-©3fci#tttt*£**Bi*: 

rnmoL (-r*t>ibmmnmt Lx&m^nmp t/H 

2 (latm)/H + (a=l) lc»-t-5mffi) ^-fSI-^T© 
&5. WiMSWfflliAu, Pt, Pd^-CfcS. 

ifSFWi^* f c *%-t 5 

[0 0 12] t^Sltl^ttSS^It ^Jxfi^7 

^.tcjapt $*?jo. i~i0nm©Jg#j&£$ft5<fc51i:^PA$r 

&lcio-C^*$ix5o »^JSS(4»*L<l4Je$lO~ 
200nm -efeSo -fy^yif 

5r itnTtB-CfoSo 
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[0 0 13] $»*JO*ffi^©^©»»ttTy*-X 

[0 0 1 4 J ^IS£Ji©fffi©fc©©45«©#«fcJ: L 
T\ WO 92/10757 £3lffi1"5o ft«IO«aiK:*JV^T, » 

oT3e£fct4£#e>*vO^«ei/\, * 5 L7U§f4, Wx.fi 
1i*!>-Cig»£ <1 X10- S mol/1 ) 0>*te$H- 

tttrlMKt K*BitrMIH-* £ t iaot8Jlt5 r 
i^-?#5 0 r©7Jjfe-?f4, &W\z*S&ft*0%:B*7 

[0 0 15] #»W©#*UMWItte*ii^"Ctt:, ¥Jft4 

fcv felt**"**. *SH-#^*>4lW!# 
Mfc-C^W-f 5&fK*fc*ffi£gflH- 5 C i 4 o Tit 

[0016] -try-fl— ©SJSfcfc^-ctt, #$#?-tc*f 

i"*e^-T-©*/Httt, ff* b< 14 1 : 100 ~100 : 
1> #fc#£L<ttl :50~50: 1, LTft U 
<(4l :20~20: lffeS. *|gB^©-fe i/f— ©#£© 

1 : 1 4 9:*:i?^t>©, #JC5 : 1~20: 1 U> 
43-C&5<> 

[0 0 17] #*«W-©ttJflK:J:?), ffSaflUftffti 

fl:S*t5tf*»9"T?4<, SIX strife, «*«HJWBfc 

14, U»3te^££j&fc4tf/*fc 
5 Lfc£&l4, 0J*.tf*«M6SlJ6*fctt 

fS.mm&\z£ox*-f— tartars. #sl< 

H 2 0 2 ^&ai-<5Rj*: % *J±tf/*fctt«*fl: 
^6<jy 7^ 3i-^-iS»g»-r 5R^Sr«K-i-5»*-e*> 

[0 0 18] #jf fcgN!S©#f: LV^Ilt 



tf (EC 1.1.3.4. ) fftSttTX'^t' 
• = (Aspergillus niger ) &$£<D>f ;l>^ — 
tf^ifllxJiBoehringer Mannheim GmbH Com 
pany.GFR^fcTHaRStvCA^-Ct-S. U&»U BISS^HC 

S 4 5 J: 5«E*ffir»3R*teffl'i-« - t 

iS-e#5^-C*»5. #**«*©«»» «*.tfTA"¥= 

/ »a» aft S ft fc 1 * fc ttS*© r 5 y B£?SS© n - 

*iJ:tf/*fcf4C-5|5«K©{t»T*)*. 

[0 0 19] IWtt**»#*fctt-r*>*rS'K:J:o 

oft*oiianj:ai-3<si#"e**. *wmz.<nmm. 
ww-c, ss-g-#^©#m*ffi«f4, «*.«, 

V/^ R©R»«f*«*tt^« < 1 1 1 «©IM47 

s.;m®m, #*l<h\ g^tfe, ^x.«2~8<b© 

4V\ «*4^©«f»««tt, 

& 1> 1 fl©*yi/#*^u- h 48 J: tf/* *:«:»* t < f4 

tf/*fctty'>y«SSr^1-5^i:*ST?*6. r©7J 

m[z£mm<o®feit<nm&\t. h«^©**©ei«h± 

te-&^tR«-t*5***s»iR©N-i3±tF/*fcH:C 

[00 20] *£H©£ & £M©flm£tt^-Cli, tt-S- 
^©K*Stt**SH6i:»*«iK«tt/j;^ i"<9K<r>BU& 
ttSt©H5ic^D5^-Cfc5#*Tig^lcJ;oT; 

5|dS6a©»* LV^Hfi. »*©^9 l 'f^»*i:tt*i- 
©^SW^«#*^ ±l5©Wiseman *5 4 t^Zaborsky©# 

5o 
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[00 2 1] ft**. U- hfl?j£tt*fll£ 

[0 0 2 2] tBLT, ti&i&ifiT 

14, #*L<I4, ^fn|f, flMttfS, N*5 

ror^=¥u-y«if&.5„ y— f4, ^c»*t<i4 
i~4ffl©c 2 'xc 4 ryi'*uy**'>'K*tt, 

14 1 ~ 4 m<D^ K*tt Sr^^rrS. 

[0 0 2 3] ina«tc, #IWH-t>Hffl^©» 

[0 0 2 4] »JCC-j3j:V/*fcj4N-5|5*||«rtf«|lL 

2/08788 icHn%gjvc^s. mmz-o^x-simtm&ik 

^^tlT^/iVo Stayton t> (J. Am. Chem. Soc. 114(199 
2),9298-9299 ) (4, JSe^lfilwiSf- n-AC 

&&<D&&fia~-<oWM<nB£\z^^XT&'<x^5 a :o 

U*» t & , 4 Aft £0JMctt*ffitt U4* U4" 9 V'< 
±g2ft^-fr Vf— Wffiffl Ktt#*fc£j6**N-.6 trot 



[0 0 2 5] LfJSot, *!6BjromH(4, 

(4ft^ W \c stt<e * y /< * v ro n - £ fc 14 c - 
"Oft < t 1 fl, # * L < 1431^ Lfcffi tt7 5 y »a 

[00 26] $ bfc**WH:, ft&JS*S£*-f 
8\ RXf^WWm^^inX^LX^, ScmtStm 

^^y/^KWN-tfci4C-*SST-'>^< it lffil, 

»* t < hai* ufcjfi^^ u- h mimr % ; msm t 

[0 0 2 7] #3BWf4 T-fyJ h<Dn&<k¥tf3 

\£®mm%frj&&m<&iftTX'. %mmL&*&m-t 

v^a^-HU r-*-?^ hroS(S£S 

•fatco-CfoSo T^7-f hro»*Li/^J(4^=>-^ 
-CfcoT, r<D#-g-{^J4S*»fc»{CH^l2^3— ^ 

[00 28] § e>t*»M©M©±Htt, 
(I) : 

A- (Sp-X) „ (I) 
[5£«P, A{4HS«=U<I4H 2 PS**L, ^o, n(4 
lSr*1"*\ *fc(4AI4-S SSSr^U ^o, nf4 2 
**U SpttJB-f»4~30©«S©^^— i>— Sr* 

tt*'(II) : 
[0 0 2 9] 
2] 




(II). 



[0 0 3 0] T^SHSS&a-t-. ] t?^$n5ft^ftl 
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loo3i] mitt, ik&ya&jf?tm-?hZo 

a) ({fc£4feA) 

b) tra-*-:/*****-***^ Wfr&4fcB) 

c) =Sf-u-bfMtt*SSSSr*1-5^^ MM* 
c) 

d) Rjsttvn' 5 K**a5**ri-5«HMH- 

D) 

[0 0 3 2] a) «{k^*B-C«ESLfctO 
b) it£t®>At$£VB<om&<to (10: 1) "Cl&BLfcfc 
<£> 

El 3 (4, -feVf— n/K/P^>-*^7AiSr^-t|glt? 

a) «{fc£*C-Ctt«Lfcfc© 

b) fls£*A*iJ:tfC<Da£* (1 : 10) tSgUt 
<D 

12414, *&$©&£ffi, Wk^-ttA) -C^S' 

-(His) 4©^©, mmfflfe\c£z>&&&%:&7F-tm-e 

(fo<5o 

[0033] B9 5a. mfeMeo-fc^f— tc*5tts, m 

5o El 6 14, Hffi0ij6Wir>-tJ— ic*5Ct-5, %RH£ro 
ffmtttr^l-ia-CfcS. El 7 (4, -fe^lf— <r>i/Vni£)\, 
* v^e ^7 A Sr^-fEI-C&So 

a) M^^D-ettfllUfcfcO 

b) <k^i»A*Sj:VD©iE^4*» (1 :10) -CttESUfcfc 
<D 

El 8 (4, HJifi«aj7rc>-fevD— (CfcltS, «W(E'>^/u© 

[0 0 3 4] E?lJ#^-: 1(4, T 0 ?* 5 KYEpL/A 
D-GODOf»:ttfflt57'5'f^- (1) (MM 
1. l) iifrt, 

BE?lJ#-§- : 214, 7*5^5 KYEpL/AD-GOD© 
flMSfcttflJ-TST'TV^- (2) (HlkMl. 1) Sr* 

ga?'JS#: 3(4, 7*7*? KYE pL/ GOD — (His) 4 

cy8©flMm£4effl-j-«^5w^- o) mmmi. 

3) Sr^f. 

[0 0 3 5] : 4(4, 7°7*5 KYE p L/G 

OD-(His) 4 CysO««8K:«[ffl1-e^ , 5'fv- (4) 

(*ttffl. 3) Z^-To 
ge?'J## : 5(4, 7*7*5: KYEp L/GOD-CysCO 

mm^m-t^y^^- (5) (nam. 4) ^ 

"to 

6(4, 7*7^.5 KYE p L/GOD-Cys<D 



■n 

[0 0 3 6] 

m^±z^z^±£^ (god) ^-T-ioaHi 

1. 1 KYEpL/AD-GODPii 
3&gL7*7*5 KYE p L/AD-GOD(4, 7*7^5 K 
YE p L/GODS&-C£>-5 (DE-A-43 01 904, 
1. l~l. 5W»5£ifefcJ;tfie«#l80 . 7°7^5 K 
YE p L/GODft7X^;W • =^-*3l$roGO 
Dfifc^F-SrlMrU fyj!lB$« • -ir utfi/i (Sacch 
aromyces cerevisiae)^CDGODCD0&;i^!l:ioJ;U t # 

[0037] «^(cw#-r5a«±©as©/c*, YE 

p L/GODt©«ft-*5I©WfgfMAL 2 
-8 cp (G O DMCffifflti a - ^3 - /^-f 7* 

ixfiior, fc^ifit^ofcs p h i Mtmmn®.* 

C-*»GOD«te*W<*K0**|W«rtB 

[0 0 3 8] rofcft, 7°7^.5 KYEp L/GOD& 
MPSiV-K^^ UT— i?B a mH 1 JoitfM 1 u 1 lei 
oTHtL., iS^10.2 kBp rof^©BamHl/Ml u 

1 -YEpL/GOD-<**-»rK-£¥8IU W7*JJ 

7°7^T- (1) : £3I#* : 1 
[0 0 3 9] 
lit 3] 

i o o m^^^^mm^v 

[0 04 1] 
Hfc4] 

[00 ^ j-GATCCGTCGACCGGCCGA-3 » 
lit 5) 

Mlul EolXI Sail BamHI 
5 • - CGCGT CGGCC GGTCGftC G- 3 ' 

3 ' - AGCCGGCCAGCTGCCTAG-5 • 

[0 0 4 3] @fMc07'7^$ KYEp L/AD-GOD 
(4, ©JPgJfiEKcioTI^^L, £b(c#tJfLfc„ 
1. 2 GOD-(His)„<E>ggia 

38gL7°7*S: KYEpL/GOD-(His) 4 J44ffl©C- 
*«His »a*S#JPbfcGODJfte^-S:^-f S. GO 
D-(His) 4 OSl»*Jj:tJWJ)fB?l»«<3rtl4DE-A-43 01 9 
04 (fgJfcflH, 7*5i.tf8) tC|E«$^TV>So 
[0 0 4 4] 1. 3 GOD-(His)„Cys <DW& 
1. 3. 1 7°7*$ KYE p L/GOD-(His) 4 Cys 
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J;T>* 1 ffi<D->*r-i' l^a**f«IP L-fcG ODIMfSCaft: 
*ra-K-f*iM»G0D»e^tr't*1-6. 
GOD-(His) 4 t^ra*ffi{r«toT» 2ffl^<75ffl««3 

AD-GOD*>^77? KYE p L/ GOD — (His) 4 
Cys *m&Lt:: 0 
[0 0 4 5] Z.<Dtz£>, 7*5*5 KYE p L/AD-G 
ODSrSph I rteilFP vull (C ioT§JW U #SJl 
0.2 kBp©I^Spht/PvuI I-YEpL/ 

[0 0 4 9J 



[0 0 5 0] £'5*7*5*5 KYE p L /GOD — (Hi 

s) 4 c ys ^diijpsjffl mL^Ec oRimmnm \cx 

oTEJgU Z <o\zMft«!M&:& (GOD*i£l£^cD 

1. 3. 2 GOD-(His) a Cys CjBjH, Ht»j8j:UW 

DE-A-43 01 904 (HJg0H, 7*5<fct;8) 

fc, GOD-(His) 4 lcBB+5Ei»CUfc^o-C, 83L 

[00 5 1] 1. 4 GOD -Cys (Dgjag 
1. 4. 1 7*5*5 KYE p L/GOD-Cys (PtiHg 
icD7*5*5 Ktt, C -Affile $f>(c 1 <@(D->*'r-i' V 
G O DBt$£A# 5: a - Kt S&fl&G O D 
WsmStitZ, 7*5*5 KGOD-(His) 4 Cys &N 
ItW^ffilC «fc o T , 2 WtBfflW^ U =^5C * Ual-^- K 
SMS/BUT, 7*5*5 KYE p L/AD -GOD^P>7° 
5*5 KYE p L/GOD-Cys $:ffil6Lfc 0 

[0 0 5 2] rcofc*. 7*5*5 KYE p L/AD-G 
ODSrS p h IiSitTP vull IUoTMU -#5)1 
0.2 kBp CDg&cDSp h I/Pvu I I Wr^i^M 

u 2S^o^y M-^Ka»ib'M'7*y 

«>3 y(c«toT«^$^fcWTlOT%-t-DNAy y*-Sr 

7*5^- (5) : K?lJ#^- : 5 
[0 0 5 3] 
lit 9] 

i o o ft rWWWi ' 

[0 0 5 5] 

Hfcioj 

5 » -ctgaattcattaacactgcatg-3 1 



^ K^e>/^ ^ y ^-r if- e/ a vie j: -oxmmztitcsx 

^?>fv- (3) 3 
[0 0 4 6] 

lite] 

[0 0 4 8] 
[ft 7] 



[0 0 5 6] 

SphI EcoRI 
5 » - CAGTGTTAATii&AIl£AG-3 1 
3 f - GTACGT CACAATTACTTAAGTC-5 1 

GlnCysStop 

[0 0 5 7] l%m<DZfy** KYEp L/GOD-Cys 

u $e>K«»iayijftie (god«^»g^<dc-**b 

ft*) KioT^WLfc. 

1. 4. 2 GOD-(His)^Cys (P%%, ggfe^tgg 

DE-A-43 01 904 7*5±tf8) fc*3tt5, G 

OD-(His) 4 ^M^5IH*(CLfc^oT, 8%, »»*5 

[0 0 5 8] c - *hgodb*# ft'-efca , G 

OD-(His) 4 , GOD-(His) 4 -Cys*5iVGOD-Cys 

y aS//HWciMMI:««) *©MMW»GOD***n# 

[0 0 5 9] 2 

A. 2 (S-Tir^/U) ^/^7 ,> h7 P nfc p ^-y^-2- 
(2-fc Kd*^b*^» ^/l/TSK 
THF25ml^02- (2 -7^ / ^ Y^-y) 3L?;—/U 

2. 14g (20mmol) THFSOml^N-* ^ 
^^/W-S-Tir^^^-^nfc^^-h (WO-A-9 

2/10757 OH16^j28(CLfc*SoT^J*Ufc) 5g (20mm 
ol) »«Sri5»M»ctofcoT*TU, 20t:-e2«PIB«» 



5 1 -CTGAATTCAACAGTGGTG(^jegy , GCTGCATG-3 1 

SphI EcoRI 
5 1 - CAGCACCACCACCACTGTT GAATTCAG -3 » 
3 1 -GTACGTCGTGGTGGTGGTGACAACTTAAGTC -5 1 
GlnHisHisHisHisCysStop 
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llXffl 2.7g 

TLC : >y #^60 

jgflt^J ; i^vl-Tirr- h/y 9J—A,= 7:3 +1 
RF=0. 67 

MS (p o s FAB) : MH + =236 

B. 2-*W7Y-?u]£*-y&- (2- (2-tKn 

^ * / -/Uf 1 mol/l t Kn^A-T 5 ^^600ml 
£" A" li*5V>T^byt^#)2.7g (8.7mmol ) KSs 

jut, 2ott?i n*M}s#tfc 0 toa»ttc*rjia«t»-c* 
ae»*^on>^yc3Eiiifiwufc. mat 

lRfi:0.86g (fcfeiftlK) 
TLC : ->U*y^60 

SKffl : ^on^y/^;-;V=9/l 
RF=0. 45 

MS (pos. FAB) : MH + =194 

c. " B" \z*s^x&i&Ltz?*-Mk&V>iZmk-t?> 

rtidi-oT, 4 Kfll**. (fc-^A) 

[0 0 6 0] IllfiW 3 

*£zil^j|%±£± (Jfr&ttc) ©£$ 

•7u*:fffi2Z % £2N ©NAOH75mUc:igfi?U CCM 
&*PLfco N-Bo c-LU v>y£2N ©N a OH75ml 

u 7o t c(^pn!iL, &b\z.2mmm.WL 

fc 0 T?*I8U «5^T IN ©HC 1 

300ml Srftg-Ufc. r ©8W(-^T6fe©£fc|gtf5£>7lt 
•fS. 4fiK^*4 c CICjoV^T3~4Il#W<%*>, RSIItii 
U $S^£i<fr*-?l|Hlift#U &$Lfc 0 M (15.3 
g) Sr^V^T^-oa^AlOOml *{c!gffl$-a:yi: 0 h y 
7/W^-oi»20inlS:tB)!inU ^fi-C2B#FflS^Ufc. * 

itettSg^Sra-T'/noOmliC^tlP L, SfeBttiWfcJ8 
1-S*-C«flsL-fc. »KSr»ll«ilU ifefrU &i&L- 
0Kffil5.3g) o r.»^ftl.5gSr^^y— A30ml*3j; 
Othya:f-/WTS>'l.62g (CjgflfLfc. fllffUi^feN 
^ $ vvW- S -Tirf-z^^-Tirr— hO. 92 

g s:as*pLfc. »a-e3i$H«*8u m^xmm&fcii 

Lfc 0 fej**»Sr^y*y^*5A-C«jRLfc OKI: 2 
g) . r©fi*»«:*©!Sa*T-C12.5%TV*=T» 
«40mnc»WU &»-Cl«#|HHBfl!L.fc 0 ?§«£ii5K£ 

ioTWUfc (itXffl500mg ) „ 



[0 0 6 1] H»J4 

^f-^-^nf^-Vg?10.9g , N-t Kn 

W 5 Kl2.7g B^.*V/U*/HJ«^-r 5 K 

22. 7g £DMF 100ml *3 «tt/^*f"^ 100ml 

u ^iaT'i2B#Ffl}i^bfc 0 ttv^-r, ttJBfcfrgtaittffl 

fc£fe2.06g Sr^^f-y 100ml «fK»«pUfc. C©&?& 

i^y-N-Boc-i, y-3, 6-^ 

df-iJ-*^^ V2.78g 4r^JPL., ^ifiT12IJSFflJf#L-fc„ 
4**lCh!>7A'*niM| 2.2ml «r»£U 
n-^y-^jKu-^— C#Sj20nl*T?ai»U, *?A 

4 g «s»e>nfc. -©£/&&£ c^^-y-v 

»SjL-fc„ 6fe»*#©£j5K&190mg tfW&ftfc. 
[0 0 6 2] Htt«|5 (Jfctt) 
jKy h£##±t£&2 X40nmSrilMbT^# 

f& : W0-A-92/10757 ©SU&#j29#i$) *5 ±Wt^A 

: HJig{flJ2#fl8) ©*(f|t*jr*5*^Jtl : 10© 
5 X 10 _4 mol/l m&fot> X 4 1 RfflJ Vdr^^- h Lfc„ 

[0 0 6 3] ^^Djftyl/^^y h y— {CioT, lmmol 
/l K 4 [F e (CN) 6 ] iSXXfN, N-v^^^/W-h 

b ©*#f? s AM«A^t->7 j 
mmvmtenmmmbtitz (H2) . ajiB^yx* 

[oo6 4] i^iv^-c, te^-^r- ut^mB) *j±tf#«? 

«b-g*A) SrScSLfcm^iSrO. lmol/1 y V^^7 y [7 
J*fflm (pH7.0 ) tf©^. hU7*F7^y^ (1 
mg/ml) 1 Mffi®X-m» ±l£^ff»4> 

Otr*f ( 1 mg/ml 
) f -C 1 l*M-r h L5t. «g»ffi*5 itKTK-C 

[0 0 6 5] r©#-a-|4^ = -X (10mm 

ol/ml ) ©£ftSrS*S»J)£{C£oT!S!fiL-;fc. 

m*.\i9k&l X10 _3 mol/1 ©N-=hnyT- 

y vtrWttffiRlcflUDU 2#ffl©^ v^^-h© 
ft, y^^i-^-icSUfciSfflftlE, r©*^tt240m 

GODf5H4tt*«ffl?Bli:J:n«ttttl"e#fcK't>*^*>b 
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?t-X-ho1Z 0 r.CDi5(C, WO-A-92/10757 \Cf5M£ft1t 

[0066] %wm 6 

J -yKfi 2 X 10" 3 mol/l <Dfc&<bC 'V- 

KSfcfrLfcSL rn.?>Sr0.2%N iCl 2 Tkigf&fflO 

[0 0 6 7] I'tutf/ufy* hy-£{£fflLT, :® 
IfflliKjFe (CN) 6 ] *£©J:5*IMI:ai5Effitt 

fciimbtllZ (El 3) . C-jtdHSrt^^^afi-CJji 
->^— if (Hffli0iJl#M) I*. »»S»#Sr0.1iDol/iy 

>wa>99J»«mm ( P H7.o) +<D##mti\z. i#m 

[0 0 6 8] lOnmol/l^a-^^SJt, ^f-fi-^- 
irLTN, N-^^-4-=hny7=!) Vfc&ffl 
U fH£240mv fc*5^"t, Hffi^J 5 (CfSife^^fci 5 

L/C, «flBB5a>fe©ffH6*fT*ofc. @4ii> &Sffi± 
■C©»*©ES5©H^I;*±tJ«l«<k'&*C©B^kJ: 9 

i-«S*-c&5„ fc**C&A&ft>«A'JtlO: l^ftfeSf 

ic figf L fc^o fc. c £ «t V a o 

-*©£#ffit;:it0iJLfc (El 5) o £p>(c, i/jr-TA^tt 
*EHft9suraiSL-cfcges-e*>ofc (He) .. 

[00 6 9] »iS^J 7 

y-^f^Sail X10 _3 mol/1 % */HtlO: 1 (ftS 

[0 0 7 5] S!?iJ#-5§- : gGCGTCGGCC GGTCGACG 

ga?iJ©S$ : 1 8ifig*t 

ga?ij©s : mm 
mv®. : 

[0 0 7 7] BH»* : ^CCGTCGA CCGGCCGA 

sa?ij©s$ : 2 immn 
e?>j©«h ■. mm 



fit) ©, 4"t£*D (" 7^5 K!)X*-" ) t^fe 
A£©jl-g-«!lf ■CI^pW-Y yta^-H/ft. 

Ltz 0 

[0 0 7 0] lmmol/l©K 4 [F e (CN) 6 ]Sr^ffiL 
^ * o 9 V * ^ 9 A ,t ftff , D Jc 

3t«§tl/^SttN, N-^f/^hny7=!)y© 

ft**A©aapK:J:or»**ix, ^ffitt, IMkJt5ES 
J&KMLT* &Wi&©fc©iP«©fttt£#Ut (B 
7) . 

[0 0 7 1] jgS^TSmfrSr, 0. lmol/l y y ? A 

(pH7.0) t©SH-§fli^3-^«->^ 
— € GOD-Cys ( 1 mg/ml ) SfJStT? 1 B#M-T V* 

fc. E8ttT^-7-f hSa^5m«E©liiP«:*L-CV> 

So 

[0 0 7 2] 
[0 0 7 3] 

[ga?'j^] 
iaai**: i 

gB?lJ©ft£ : 1 8igg*f 

gs?ij©s : mm 
ia?ij©a« : mvmm 

BBtt: /de s c =" :* !J sf JR * 1/**- K" 

: TX'*-A'*?fl'X • =#— (Aspergillus niger) 

m.mo&m ■. 

?u->% : YEp L/AD-GOD 
g6?lj : 
[0 0 7 4] 



ih?ij©«* : momm ■ to 

IStt: /desc="t!J^?WK 

mi : 

[0 0 7 6] 
IflSW] 

sa?ij©a^ : momm 

SStt: /desc="t!)rf?^WF : 
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: y^^vUdr/l'* • —#— (Aspergillus niger) gE?lJ : 

\M.&<D&m : [0 0 7 8] 

*n — : YEpL/GOD- (Hi s) 4 Cy s [-ftl4] 

[0 0 7 9] EH** : <^ GCACCACC ACCACTGTTG AJ$»£ . 21 

em©* 3 : 3 1 mmn mm-. / a e s c =* * v * ua-^ k" 

«©* : -*« [0 080] 

hxKn^-:l;^ [flsl5] 



[0 0 8 1] BJ»*9 !I IF MMC ^ CAGTGGTGGT GGgftBGCM G 



31 



ga?IJOfi$ : 1 8J£S*t 

ia?ijos : #& 

«©» : 

htfnS*-: lit 

ga?ijroffl« : fan®®. 

%SM : ./desc="^M?^tfF" 

[0 0 8 3] ga?.j#^^ TGTTAAT GAATTCAG 

Ifi?iJ<Oft$ : 2 2J£S*f 

em©® : 

: — #flH 



: TX'<A'*?A'X • —#— (Aspergillus niger) 



^a— ^ : YEpL/GOD-Cy s 

sm : 

[0 0 8 2] 
1^16] 

IE*: /desc="tP^?WK' 
Bfll : 

[0 0 8 4] 

[<fcl7] 



[BffafMLttKH] GTGAATTCAT TAACACTGCA 



[0 1 ] ft^WSr^-f H. 

[0 2] -feVf— <7»:? nTjfyW^y^-^^A^^-flllo 
[El 3] -iryf— ©v'^ a^/w^y^e^7ASr^i-El 0 
[04] «M8iJ£l£«fc5£ftii£*£^-ri2o 
[0 5] 311609 6 ©-fe {cfcttS, Wts/^/wD 



[0 6] n*«6©-fevi»— £tt&i£o¥¥& 

ttSr^-T0 o 

[0 7] •fe^i^— Wv'^ nW^^A^ffl. 

[0 8] «sw7otyt- \ctstt$ s nwsv-fjw 
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[mi] 



o 
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[123] 



[B5] 




*3S [MA] 





10 



20 30 
^S-X [mM] 



40 



+ 800 
*tt tmV] 



]4] 




— *, I 

-0- ffc^&C + A, 10:1, 1 
4fc&«fC + A. 10:1, 2 
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[06] 



«ft ImA] 




9ft (HA) 



ims] 




(51) Int. CI. 6 

C 0 7 D 495/04 



10 3 



F I 

C 0 7 D 495/04 



1 0 3 



fV^}I£B*?nS D -81476 
. y yx—^^T^V—y— r 83 



hV^}S»*fnH D -82362 Vrlfl' 
^.^y 1 Tls1--y=.—2 17 



yit«#ftH D -67269 ^ !J a V 
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vjymn&ftm d -82377 -<yy-< 
m 
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